Previous research has documented similarities between symptoms of Obsessive-Compulsive Disorder (OCD), Anorexia Nervosa, and Bulimia Nervosa and elevated comorbidity between these conditions in clinical samples, with the relationship between OCD and Anorexia being stronger than between OCD and Bulimia. Researchers adopting a continuum view of psychopathology have also found that individuals with sub-clinical expressions of obsessive-compulsive symptoms resemble their clinical counterparts in several ways. The goal of the current study was to explore whether or not the observed relationship between obsessive-compulsive symptoms and eating disorder symptoms observed in clinical populations would also be observed in a nonclinical population. 264 participants from a college sample completed self-report measures of these symptoms. A positive correlation was found between scores on obsessive-compulsive, anorexia and bulimia instruments, and reflective of their clinical counterparts the relationship between obsessive-compulsive and anorexia symptoms was more significant than the one between obsessive compulsive symptoms and bulimia symptoms. Implications and limitations for research and clinical practice are discussed.
Introduction

The Obsessive-Compulsive Spectrum
Previous research has documented an elevated rate of comorbidity between the clinical diagnoses of Obsessive-Compulsive Disorder (OCD) and eating disorders, specifically Anorexia and Bulimia (Pigott et al., 1991; Thiel, Broocks, Ohlmeier, Jacoby, & Schüssler, 1995) . Trends in these studies also suggest that OCD and obsessive symptoms appear to be more strongly associated with Anorexia than with Bulimia and that the comorbid presence of OCD among individuals with primary eating disorders is more common than the presence of an eating disorder in someone with primary OCD (Bang et. al., 2020; Jarry & Vaccarino, 1996; Levinson et. al., 2019) . The presence of increased eating disorder symptoms or a co-morbid eating disorder often complicates treatment and leads to poorer prognosis and outcomes, more so with anorexia symptoms than bulimia symptoms (Sallet et. al., 2010; Simpson et. al., 2013) . Investigators examining these similarities have suggested that OCD, Anorexia and Bulimia may belong to a common spectrum of disorders (Hollander & Benzaquen, 1997; Hollander & Wong, 1995) .
The obsessive-compulsive spectrum disorders constitute a variety of disorders from different diagnostic classifications, including impulse control and eating disorders. Disorders in the Obsessive-Compulsive spectrum seem to share common neuroanatomical and neurochemical characteristics with OCD, including the role of the prefrontal cortex, basal ganglia, thalamus and the neurotransmitter serotonin in each disorder. The conditions also share phenomenological similarities in the experience of recurrent, unwanted, intrusive thoughts and images that carry some degree of threat valence and subsequent repetitive, ritualistic, compulsive behavior aimed at addressing or neutralizing perceived threats (Hollander & Benzaquen, 1997; Hollander & Wong, 1995) .
The accumulation of research supporting an Obsessive-Compulsive Spectrum led to changes in DSM-5. OCD was removed from the anxiety disorder category and a new section titled the Obsessive-Compulsive and Related Disorders was created. While not all the conditions theorists consider as being a part of the obsessive-compulsive spectrum were included in this new category (including Anorexia and Bulimia, still categorized in the Feeding and Eating Disorders section), this new category does include the conditions previously included in the impulse control disorder section of trichotillomania and excoriation and also includes Body Dysmorphic Disorder, which was previously categorized with the eating disorders (APA, 2013).
Nonclinical Obsessives
The continuum view of psychopathology varies from the more traditional medical, categorical, dichotomous model that emphasizes distinct categories where one either has or does not have a condition. Instead it emphasizes that not only do diagnoses exist along a continuum of severity (from mild to severe presentations of a condition) but that their symptoms and traits do as well. This extends into nonclinical populations, suggesting that individuals can have aspects or characteristics of a condition without having the diagnosis (Widiger, 1992) . This emphasis on continuum, developmental and spectrum conceptualizations of psychiatric disorders is now reflected in the latest edition of the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (5 th ed.; DSM-5; American Psychiatric Association [APA], 2013).
Investigators supporting a continuum view of psychopathology have studied the expression of psychiatric symptoms and characteristics in nonclinical samples. Such individuals are ones that either do not meet the criteria for a disorder or who are sampled from populations other than psychiatric treatment settings. A sizeable amount of research has been conducted on what researchers refer to as nonclinical obsessives (for a comprehensive review of this literature see Gibbs, 1996) . This research shows that nonclinical obsessives share several similar characteristics to those with OCD, just to a lesser degree than those with the disorder. Similar to those diagnosed with OCD nonclinical obsessives commonly report obsessions with themes that focus on contamination, harm and doubt. They also engage in similar compulsive behaviors of repetitive checking, cleaning, and hoarding of items. Consistent with patterns of comorbidity between OCD, anxiety, Post-Traumatic Stress Disorder and mood disorders in clinical populations, nonclinical obsessives exhibit increased disturbances in general mood, depression, anxiety and post-traumatic symptoms (Gibbs, 1996; Huppert et. al., 2005) . Individuals with OCD have been shown to display cognitive deficits in short-term memory, nonverbal memory, and set shifting, and these same deficits have also been observed in nonclinical obsessives (Frost, Lahart, Dugas, & Sher, 1988; Gibbs, 1996; Zohar, LaBuda, & Moschel-Ravid, 1995) .
While significant research has demonstrated similarities between nonclinical obsessives and those with OCD, there has been minimal investigation into whether the relationship between OCD and eating disorders is also observed in nonclinical populations. Frost, Sher and Geen (1986) examined the relationship between obsessive-compulsive symptoms and eating restraint (dieting, binging, affective state during eating) in a sample of undergraduate females. They found that those scoring higher in obsessive-compulsive symptoms had higher scores on the eating restraint scale, had more episodes of binge eating, and had higher rates of eating associated with negative affect. Davis, Claridge and Cerullo (1997) explored the relationship between personality characteristics and Bulimia in a non-clinical sample of female college students. These investigators actually found a negative relationship between obsessive-compulsive characteristics and symptoms of Bulimia. They speculate that this finding was due to the more significant relationship between obsessive-compulsive symptoms and anorexia symptoms than with bulimia symptoms. In perhaps the largest study on the topic, Formea and Burns (1995) examined the relationship between obsessive-compulsive symptoms and bulimia symptoms in a group of 1703 college students. They found a positive correlation between obsessive-compulsive and bulimia symptoms.
Consistent with this line of investigation, the current study set out to briefly examine the relationship between obsessive-compulsive characteristics and symptoms of eating disorders in a nonclinical population. The purpose of this study was to explore whether such a positive relationship would be observed in a nonclinical population, and if so whether that relationship would resemble trends seen in clinical populations of obsessive-compulsive symptoms being more strongly related with anorexia symptoms than with bulimia symptoms.
Methods
Participants
264 participants, consisting of 80 males and 184 females, from a large Midwestern university completed the study. The participants ranged in age from 18 to 53 (M=20.57). Ethnic identification in the sample consisted of 91.2% ISSN 2329-9347 E-ISSN 2329-9355 Caucasian, 5.7% African American, 0.8% Asian, and 0.8% Chicano. 1.5% of participants in the study identified their ethnic identity as "other". All participants in the study were volunteers at least eighteen years of age, were currently enrolled in either an introduction to psychology course or introduction to social work course and had not completed a research methods course. Some participants received extra course credit for participating in the study.
Materials
Maudsley Obsessional-Compulsive Inventory (MOCI)-The Maudsley Obsessional-Compulsive Inventory (Hodgson & Rachman, 1977 ) is a thirty-item self-report measure of obsessive-compulsive symptoms. Questions are posed in a dichotomous, yes/no format. The scale contains four subscales related to different general categories of obsessive-compulsive symptoms (checking, cleaning, slowness, and doubting). A composite score for the MOCI, as well as scores for each subscale, are obtained by summing the number of responses that positively relate to obsessive-compulsive concerns. The MOCI has demonstrated good internal consistency, test-retest reliability and validity (Hodgson & Rachman, 1977; Sternberger & Burns, 1990a) .
Eating Attitudes Test (EAT)-The Eating Attitudes Test (Garner & Garfinkel, 1979 ) is a forty-item self-report instrument that measures symptoms of anorexia nervosa. Test items are set up in a six-point Likert format. Higher scores on the instrument represent the increased presence of anorexia symptoms. The authors of the test recommend a clinical cutoff score of thirty, with scores above this being suggestive and supportive of a potential diagnosis of Anorexia. The EAT has demonstrated good internal consistency, discriminate validity and responsiveness to improvements from treatment (Garner & Garfinkel, 1979; Mintz & O'Halloran, 2000) .
The Bulimia Test-Revised (BULIT-R)-The Bulimia Test-Revised (Thelen, Farmer, Wonderlich, & Smith, 1991 ) is a self-report instrument that measures symptoms of bulimia nervosa. The test includes twenty-eight items set in a Likert format with higher scores on the instrument reflecting the greater presence of bulimia symptoms. Scores of 104 and above on the instrument suggest a diagnosis of bulimia nervosa. In an effort to reduce the possibility of false negatives, Fischer and Corcoran (1994) recommend a cutting score of 85. The BULIT-R has demonstrated good internal consistency, test-retest reliability, as well as concurrent, construct and discriminate validity (Thelen, Farmer, Wonderlich, & Smith, 1991; Thelen, Mintz, & Vander Wal, 1996; Welch, Thompson, & Hall, 1993) .
Procedure
After receiving IRB approval and obtaining informed consent from each participant, the primary investigator administered the test battery to participants during a regularly scheduled meeting of their class. The test battery consisted of the MOCI, EAT, and BULIT-R. Total scores for each scale, as well as subscale scores for the MOCI, were then calculated.
Results
Descriptive statistics, including means, standard deviations, and score ranges are presented in Table 1 . Statistically significant correlations were observed between all variables measured. Total scores on the MOCI and total scores on both the EAT (r=.303, p=.000) and BULIT-R (r=.230, p=.000) were positively correlated, with the correlation between the MOCI and the EAT being higher than that between the MOCI and the BULIT-R. All four subscales of the MOCI were significantly correlated with the EAT and BULIT-R total scores as well. These correlations, while significant, are minimal and suggest that the total MOCI score as a global rating of obsessive and compulsive symptoms has a stronger relationship to eating disorder symptoms than any particular subtype of obsessive-compulsive symptoms measured by the MOCI.
Discussion
This investigation set out to explore the relationship between obsessive-compulsive, anorexia, and bulimia-related symptoms in a nonclinical sample. Although there is a well-established connection between Obsessive-Compulsive Disorder, Anorexia, and Bulimia in clinical populations, very few studies have examined this trend in nonclinical populations. Those that have explored this dynamic have almost exclusively explored the connection between obsessive-compulsive and bulimia symptoms, as opposed to examining any connection to anorexia symptoms.
The primary hypotheses of this investigation, that scores on self-report measures of obsessive-compulsive, anorexia, and bulimia symptoms would be positively correlated in a nonclinical sample, and that the relationship between obsessive-compulsive and anorexia symptoms would be higher than that between obsessive-compulsive and bulimia symptoms, were both supported. These finding coincide with trends in the clinical literature (Pigott et al., 1991; Thiel, Broocks, Ohlmeier, Jacoby, & Schüssler, 1995) generally, and specifically with observations detailing higher rates between OCD and Anorexia than Bulimia (Bang et. al., 2020; Jarry & Vaccarino, 1996; Levinson et. al., 2019) . These findings are also comparable to the previous literature on eating disorder symptoms in samples of non-clinical obsessives (Davis, Claridge, & Cerullo, 1997; Formea & Burns, 1995; Frost, Sher, & Geen, 1986) .
Results from this study showed that the non-clinical obsessive sample under current investigation performed very similarly to clinical counterparts with regards to relationships between these symptoms and those of symptoms of eating disorders. These findings add continued support to the continuum view of psychopathology (Widiger, 1992) and to reported similarities between non-clinical obsessives and those with Obsessive-Compulsive Disorder (Formea & Burns, 1995; Gibbs, 1996; Huppert et al., 2005; Zohar, LaBuda, & Moschel-Ravid, 1995) . The current study is one of the only that has explored and documented this trend of a positive relationship not only between obsessive-compulsive symptoms and eating disorder symptoms, but a stronger relationship between obsessive-compulsive and anorexia symptoms than bulimia symptoms in a nonclinical population.
The current investigation does have several notable limitations. The scope of this pilot study was limited, and the sample size was relatively small. The correlations observed between variables, although significant, are also rather small. One explanation of these small values is the use of a nonclinical sample, which tend to perform similarly to, yet more moderately than, clinical samples. Another possible explanation for the modest correlations could also be the instruments used to assess these symptoms. Although the MOCI is perhaps the most widely used instrument in research on nonclinical obsessives (Sternberger & Burns, 1990a) , previous studies using this instrument to assess obsessive-compulsive symptoms in individuals with eating disorders have produced mixed findings (Fahy, 1991; Weiss & Ebert, 1983) . While the EAT and the BULIT-R have been successfully used with a number of nonclinical samples (Formea & Burns, 1995; Wilson & Mercer, 1990) , it is also important to remember that they are instruments meant for clinical populations and may not fully identify eating disturbances in the general population. Mintz and O'Halloran (2000) , for example, indicate that the EAT may have a high false-positive rate and weak predictive capabilities when used in nonclinical samples. Future investigation could consider the benefit of utilizing different measures for these variables.
Conclusion
Despite these limitations, the current study does provide support for the relationship between obsessive-compulsive, anorexia, and bulimia symptoms observed in both clinical and non-clinical populations. It also bolsters observed similarities in the research literature between nonclinical obsessives and clinical populations with OCD generally, and specifically with symptoms of eating disturbance in nonclinical obsessives. In addition to expanding and enriching the literature in this area, the current investigation also has potential beneficial clinical implications. Adopting a continuum view of psychopathology reminds clinicians that individuals can possess characteristics and difficulties of conditions, including clinically relevant ones, even if they do not meet the full criteria for a diagnosis.
Recognizing patterns of comorbidity between obsessive-compulsive and eating disorders symptoms and diagnoses, including possible subclinical presentations, and that the combined presence of each can complicate treatment could assist providers in developing and improving assessment and intervention strategies. While the literature on NCO's has not received much recent attention, research on NCO's and other nonclinical populations further supports developmental and continuum views of psychopathology, both of which offer continued research and clinical utility.
